A parallel 2D axisymmetric fluid model for simulating fluorocarbon (CF 4 ) gas discharge in a dome-shaped inductively couple plasma source (ICPs) used for etching SiO 2 under pressure of 20 mTorr is reported. Etching of SiO 2 is an important fabrication process in semiconductor industry. Thus, etching rate and selectivity of SiO 2 over Si are of extreme importance during etching. In our models, a set of fluid modeling equations coupled with Maxwell's equation and surface model are solved self-consistently by using finitedifference method. At each time step, the resulting large sparse algebraic nonlinear system is solved by the combination of preconditioning and Krylov subspace method (KSP) 1 . All equations are parallelized completely using domain decomposition method. A complex plasma chemistry is employed, which includes 32 species, 92 gas reactions and 27 surface reactions.
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Parallel performance study shows that combination of GMRES and Block Jacobi coupled with subdomain solver iLU gives the best performance, which results in 80% of parallel efficiency when 160 processors are used. The numerical results indicate that the electron density shows peak value near 1.7x10 17 m -3 near the top of chamber and coil. F -is found to be the most abundant negative charge species whose concentration is in the order of 1.0x10 17 m -3 that iscclose to electron. The concentrations of etching products, such as SiF 4 and O 2 from SiO 2 substrate, are about 5% of feedstock CF 4 just above substrate surface. Trends of simulated concentration: CF 3 + > CF 2 + > CF + and CF 3 > CF 2 > CF are consistent with the experimental observation in other types of ICP reactor wherever available. Most importantly, etch rate of SiO 2 can be predicted from the simulation, which could greatly assist the chamber design.
